Ventromedial nuclei of the hypothalamus are involved in the phase advance of temperature and activity rhythms in food-restricted rats fed during daytime.
Daily rhythms are synchronized to the light-dark cycle (LD) via a circadian clock located in the suprachiasmatic nuclei. A timed caloric restriction phase advances daily rhythms of body temperature and wheel-running activity in rats kept under LD. Because lesions of the ventromedial hypothalamic nuclei (VMH) prevent the fasting-induced changes in the day-night pattern of activity, it was hypothesized that the VMH might participate in the caloric restriction-induced phase changes. To test this hypothesis, rats with electrolytic or ibotenic acid lesions of VMH and control rats were fed 2 h after lights on 50% of ad lib food intake. During the preceding fed state, rats with electrolytic lesions of VMH displayed a less marked day-night difference in locomotor activity and a phase-advanced acrophase of temperature rhythm (2 h) compared to those of sham-operated rats. These effects were not found in fed rats with ibotenic lesions of VMH, suggesting that these effects of electrolytic lesions were due to disruption of undetermined fibers of passage. In response to a timed caloric restriction, the nocturnal peak of temperature rhythm was phase advanced by 7 h in sham-operated rats. Their day-night pattern of activity was also phase advanced towards the time of feeding. In both groups of food-restricted VMH-lesioned rats, the acrophase of temperature rhythm plateaued 3 h later than in sham-operated group. The phase advance of body temperature was, therefore, reduced to 4 h by ibotenic lesions of VMH and to 2 h by electrolytic lesions. Except for a feeding-associated component of activity expressed in control and VMH-lesioned rats, no significant change in day-night pattern of activity was detected in VMH-lesioned rats, either by electrolytic or ibotenic lesions. These results indicate that neuronal damage of the VMH limits the phase-advancing properties of a timed caloric restriction on the daily rhythms of temperature and locomotor activity.